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PURPOSE: To obtain a magneto- resistance effect type thin-film magnetic head 
which is high in magnetic field sensitivity and large in reproduced output. 

CONSTITUTION; An MR element 1 is formed of an isotropic magneto- resistance 
material. The ratio (H/V) of the element height (H) to the element width (V) 
of the MR element 1 is specified to be ≥0.8. Further, the .U-x-qtb. (wH; in 



lA'^A^-....tA*^.J^^^^ (^) • Further, the MR element 1 is provided" wi'th"'a'" 

region which Is not coated with the connecting electrodes 2a, 2b at the end on 
the front end side of the head thereof in a front view. 
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(54) [9SiflO«l»] 









(CT) [Sft] 

fS. t/::. MR«^icr)^^S$ (H) t^?« 

(w) fccoit (H/w) s-0. 8ja±fc-rs. Mt. « 

i:mfm (H) fcJtfC/h$<-ri.. jEB 

2 b izmi^m^i^mmiit . 




(2) 

1 

(H) tm^ (w) bff)it (H/w) m. 8ja_htc 
! ) *<i!rie3giF-s$ (H) cjtUT^hs <^§iiBiia 

[i8^]i2] frsi^o^^^tifnas^^^? lo 

[SMS] Baaja^saji^g^iiJSiaL^j^-cfcs 
c: t ^imt-rimm i xji 2 tcEiioaE^ss&m 

[00011 

SL. MRm^ttm^mmmmMmb im 

lb^izm.\ii:fj^\H±^-ti>iiC0T3f>h. 30 
[0002] 

0 . ZCOi^-f\^ HK 2 5 «y H5tSgffl<0«J*JifcUiM 

ffCt-Cm^il-CV^I,. i<OMR5g^2 6c7)^^rifi] 
OMSga5±fcU4S^«ffi 2 7 *^JSSil.-C*3 0 . CI 0« 

^Sffi2 7JiMR^? 2 6<^:g#:tri6ifc«Lfiiiarr6i(: 

ffit^TV^S. MR3g^2 6&t^S^Sfli2 7±t=«i^- 40 
;l^HjS243Wg«$<xTV^5. tt:. Z(r)i^-f\^m2 
4±{C<±3r2 2, 2 3*g^«StlTiJ'3. C:<03r2 
2. 2 3S(C3>f;l'21*qg^$n-CV>S. 3r2 2. 

[0003] z<7)X 0 izm^^hfzmmsnmmmm 

mi-h. ifltiO. 3T2 2. 2 3«05tSS*»*>?SByj 

miii:fj^ti. :im)juizx*)wm,mm{t^ti so 



!^m'7-2 7 2221 

2 

0 MR«^ 2 6<7)mmim{ttt z b mm 

LXf-i^^'m.'t&. MR^2 6(i. ^-yYbmSS, 

mimb(Dmimm,^^'ci>. m.tii:f)imr 
[ 0 0 0 4 ] t i^r, mmmMmmmm^'/ 

HfctJV^-CJi. 01 Hc^<l:3fc:, MR^^=^31*^ 

mmmscomizfiiL'mtzwM^iiiiir^b. mi 
2iZ7^xdiz. MRmf3 6immsmi^3 3<r>^ 

ffitc*tLSKfc:iiS$*lSJ^ (!Bfm^5 - 34 2 5 3 

3^) i:*«j>i.. 01 nz^mmsammwrn^'/ 

KfctJV^TJi. MR*^31<0^^rifil<0WJafc«i^ 
fii32a. 3 2b*«i^$firtJ0, MR3g^31<OS 
^SS3 2a. 3 2b|S<oa5^i»f^«i:^rS. Ctti: 

nait, mi 2iiz^mmm)^mm^'y k^jsv^ 

MR^^3 6O:^iri»l<0MSg|a5fc:«^mS3 7 
a, 3 7himi^^tlXt3*). MR^^3 6<0i^Bffi 
3 7a. 3 7bS<oa5raT&«tfN*i:^S. 
[0005] 

i^mfimmtiob-rtwm] Li)^L^f>. Ji^l 

ttXm. hy'y9mTwim3um&iT.m'fmii 

mmrn^y Ht=isv^Tii, mr^^3 ico3g^a?$H 

*SS<0ffiT«i!'^5:V^*«. mi/mii^ni¥3 3tp(^m 

fctttRaiSt LTT^PSi- (A 1 2O3 ) (^mimifi^ti 
TV^Sfci^). ^<OfilgjS<7)^$4i-^'Wie^WfcMR^ 

izj&.\,^;ibmtu^. 

[0006] *^\ii}^>mmkizmi^X^j:^tvf::i> 

ff)xh^x. m.mm.tm\'^b^izm.tiifjifi±^\'M 

[00071 

$ (H) bm^mi-w) tcoit(H/w)*Jo. 8ja± 

K ) *«B!iE*^S$ (H) fc:ltLT/jNS<ii^§ii|!iE 

mmm'i-izim^ixf:: i M<7)W^mb i^uiE 
ffis-cv-/ v^imnzm&mimmimf^mc^ 
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(3) 
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4 



[00081 



(Wg <H) -rSiiftC. jEBoS-CMR^^«D^>/H5t 



5 (:itBa. osuafiittm^^fce^tffijssysfiitr j^SHfcs^wtcojt (h/w) ^o. 8ia±t-r 

ISf. 1^^. 19m-) . ^^^SHt*trS^^4iW<7)lt (H/W) *«0. 

[0 0 091 (S^dHiJffi) tLTJi, 01 8m<7M'^ii. <^j:*) . 

;ttfAg-FeCoat/Ag-Co*«*S. *«fiT-tS. CKO/::*. MRS^<^^©$Ht3g^ 

-ffflictjv^-Cti. mMiJ^t^s^^tiib. mm<^miz Wttolt (H/w) JiO. 8tiJ±fti>Zbifiymx^f> 

[0 0 101 AllS^lfi (^BK) fcLTIi. m ZbifiT^t, «^HgWt^^^$Ht<oit (H 

^IAX*&?lSatX^Bg^ffiAX<S^IS*^&S. tS-&ffl 20 /W)«l. omiTfc«.ifc*«»iL<. Mfe:2. 0 

$3&59A<^Cr|8fcS:^fc6 0»cf-5««$-«:t,«0 [ 0 0 1 4 1 Jgt*/::. MR^^^-e<^iBS:#tfifit 

*«J>S . ZffiXm^mi. F e l^*«#NattC r ^it fcV^T V¥ttX«ra5«^ i d fcrgft Lfc?& 

OkOe ) X$>i>Zi:i^^Xhi. ^NS^SA y>fX«^^SI®W{Cfi»tS^fc*«T^i. 

Xt&i^ffifc 0!i.ffe?*J 5t) A<OC uKk [00151 "'^^^ 

S*»*3 0AiOCoKi:. ;P$3&J5 OAOCulSt . [UStfiXl iJCfc. *l6'ffl«OllSa[0«t:':?V^T. aSft<O0B5 

*«3 0A<0NiFe|gt&^fcl5«^oa«$-«: 30 ^#9SLt:iJiW-S. aiJi*l6BBO^l<O||lt0«fc:« 

■y H ( o e ) ) 'caEfl:coi6it= . jgfiL*<» io%ig ^j:&zbiz$>*). ^commmim^izumkb mm 

-fWi. xi>&cox. m-^<n&^i:'^-i-i. 

[00111 xe^A/Prii. MxJfff 0 0 A« [00161 ^^MfcrfcV^TJi, MR^?^ 1 **-t<o^ 

Ni FeRfc, fl[3*»'2 2A«CulSt. ff$*»-4 7A ^Ul^^^y l^^c^icmiZlctLmmzLXmiii^tLX 

CON i FeKt, S$*57 8AOFeMnKfc5:SSL V^i.. *3t. «^«ffi2a. 2bli, H2t:^J:3 

^t)<7)-CS) 0 . R^fiBEttKF e M n t gfJHrTS N i F e 40 fc, jEHHTMR^? 1 C7ys. y K51^C0JSga5±<^5 

t)<0-CfeS. (t!^l Oxyl^Xx-y H (Oe ) ) [00 171 MRS^^1«, e«iJf^^7-JL7-«fi^ 

Jitt 5 . 3 (c^J: d MRS^^ 1 co^^^a^ HttSfliWt 

[00121 ^^miCi3\.^X \i. Z<r>Xd ^r^ttSBE^ tt LT-Hh^c^ < ( H/W^ 2 ) ^SitT v^S . |g 

^itff^KJ: Oje^Sti/trMRfgi^^ffiffl-rso-e. M Si^fiHiWE {±. MR^^ 1 ff)mMi:kt<t 

Rm'f-m^x/w^!&<^wi^Aizm^&zb itiMz. mf-m^inzittx+^4-^^< (wg <h) 

mfficOftSWK ^MRS^«^S$ H J: I) < 50 [00181 ^^mmiZtii^Xit. MRm^f- 1 ifi^<^ 



(4) 
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B8£<o:<fi6|Ak:itLT«fl:<oSrrfiiM*<4 5* ^mmzti: 



10 



[ 0 0 2 0 ] JJIT. *lliM^fc:fli*aEmfiJ(K&I^^K 

mmmmm^-y h^sjsl^!. mr^^ i 

w) {i5/£m. MRS^»3{i5 0 0A. 

Wg {13/zm-C*S. t)ts ^S$Hi&3~5 0jLtm 

:h (V) ^a^Lit. 

[0021 ] 

[^1] 





2. 5-Y>fTr^Xi' 

fiy^Hc : 1600(Oe) 

^iraE^ftB r 0 : 3 0 0 G • itm 




Sfth^^/^W: lOitm 
W^RSlt^h^yi'S: Sam 
±yxmL: 10mA 




^9Ji: Sm/sec 'C#±fiO. 1/tm 
BBfimaSft: 5MHz 



[0022] MRS^*>A>om^l4. 01^.1^05 S 

J&tfcV^Ttt, S«SSS3tJ:'5fi^S2a, 2bt: 30 
-feyx^Si a»««£ (at^x-f 6*» 

■^■Ti&^LTBXOajt, Jii|i«4tJ:')Ji«iL-C3&f 5 

[00231 -mm&rmeiz. m^muRx/m^ 

B$fc^lH@fc<Oit (H/W) S:a«3S:'ft:$-«i::'tJ@^<0 
^yHaJ:*! (V) {COV^T^^*S»^S^f. 
[00241 

[^2] ^ 

40 









H (urn) 


t<Dtt H/W 




(V) 


3 


0. 


3 


0. 


0 3 5 


4 


0. 


4 


0. 


039 


5 


0. 


5 


0. 


042 


7 


0. 


7 


0. 


048 


8 


0. 


8 


0, 


05 


10 


1 




0. 


05 5 


15 


1. 


5 


0. 


063 


20 


2 




0. 


07 1 


25 


2. 


5 


0. 


073 


30 


3 




0. 


077 


35 


3. 


5 


0, 


077 


40 


4 




0. 


078 


45 


4. 


5 


0. 


078 


50 


5 




0. 


079 



[0 02 51 Z(^2RtmeiP^^ MRm=F<m^ 
(W) tm^m^ (H) fcOJt (H/W) 35J0. SJJU: 
<7)J#^J4, A..yK{iJ:»3**0. 0 5Via±tffi«>TS»^: 
50 SiJSi&^ll.::i:3{i«T^S::i:*«i>*»S. 



(5) 
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[0026] m7it:^m(om2ff)mmiz^?>m3s& 

OaicLTESSitTii'J. «^lffil2a. 12b«A, 

Rii^ 1 Hi, miffmrntmrntzmn^mmmi 

3Hj:0t>^h?< (H>W) ^?ixTV^6. MRS^^ 
1 1 (7)mm^i(rmifi h ^ y ^ <HTwfc ^rS . 10 

[00271 :*^ife«fc:fcv^T{i. ^ 1 com&mt mm 

cymrnhztHfiT^^ffiizmtx. MR^^i i<7) 
* a . S!r> r . M R3g^ 1 1 tt^ttat^ajiw^fc J: 20 

[ 0 0 2 8 1 08 ( a ) J±*l6BH«Oll3«DllSSWfe:^S 
fi8^fiiSM»l8^-y 08 ( b ) « 

|^t<-?-cOMR*^ 1 3i&^-m*0T*>S. 
tiSV^Tti, MRS^13*<L^tJiiaL«:}g«^t 

SJl 3 ^mLVfi>iCC\^h, CICOMRS^ 1 3«, ^ 

a, 14b«, ^/fMR^^lBtT^ajgSlBaSt^i 30 
SSSJfci^^ilTV^S. ifc, MRS^^13co^^«gW 
*i=^^$HtitLT/h$< (H>W) ^3#l.TV^ 

[ 0 0 2 9 ] H 9 \tifm^%A <nmm\z.^hvm& 

I^Wil6a. 1 6b{i. *«MR*^1 5cOSISSat 
«iK3<lTV^4. ^iOJ^IC, fi§K«fiil6a. 16b 40 



[0030] 
[Hffl<0®*^rlKBH] 

[0 1 ] ^mi(r)% 1 <oiisi^(c^i>Bma^iS9^ 

[H21 l^t<-eoiSBBHTfcS. 
[03] Ht<-5-OMRS?^S?©$i:«iHik<^ 
W«S:^rr«5S0T'J)5. 

[04] aE^*tt««fcJ:018J«$n:tMRS^^ 

[05] S^m#li(il3»S:^-riHl*80rife*. 
[06 ] ( H ) \L%l-m (W) kiOik ( H/ 

W) i:'v>/Hai^Jk<ore«^^^'570T*&. 
[07] :4£||B^Olg2<Ollife04(c:«S<»$Um)^ 

[08] (a). ( b ) ^>!?+f|BB<0Sg3<0||iS 
[091 :|:|gB^Oll4<O$gfil0<(:^l>i|[^t^f0;m 

[010] fiejtwojsa^iBa^^is^ y K ( e^- 
[0 1 1 1 Whrmmsiss^mmf^'y Y\z^vth 

MRSi=^SlS«®<0-^J^tr^!»J,5 , 
[0121 ^JlWJja^BBa^a^lS'v y YliZ^Vth 

[«F^iiHBi 

1, 11, 13. 15. 26, 31. 3 6 - MRSi^. 
2a, 2b. 12a, 12b, 14a, 14b, 16 
a, 16b. 27. 32a. 32b. 37a. 37b -- 
3-e«SiSi, A -W^. 5 -Jg^, 6, 
3 3 -lE^ISE*, 2 1-3>f;K 2 2. 2 3 --3r> 2 
4. 2 5-^/-;l'FM. 2 8 -SR 



[02] 



[061 



Za 2b 

^^^^^ 




H/W 
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[01] 



[@3] 



[04] 



[07] 



2a 




d 



H 2a 



2b 

■A 



B» ; iBStixMT;^ 



11 ; MR*J 
iZa.lZb ; 



[H51 




21 ; 3 ^ 

22,23 ; 3T 
26 ; MR#f 





[08] 



[091 



13 ; MR*J 15 ; MRtJ 

16a^&b ; mfcVA 16a.l6b ; 



1«a 13a 



16b 



.13 



15-^ 










1 . 


1 



16a 



(a) 



13a 

V 



.13 



(b) 



[Hll] 

31 ; MRf ^ 
32a^ ; 

33;T:«[«Mf 



[0121 



36 : MRS? 
37a,37b : 



31 



32b 



\ ) 33 



-w— 



37a 



37b 

3 J 



(72)%BB# mm m 



